Abstract. The purpose of this paper is to study properties of finite families of convex cones in «-dimensional Euclidean space R", whose members all have the origin as a common apex.
1. Introduction. The purpose of this paper is to study properties of families of convex cones in zi-dimensional Euclidean space in 7", whose members have the origin as a common apex.
For a set A in 7", dim.v4 denotes the dimension of the minimal flat containing A. For a family AT = {A¡; i G 7} of sets in 7", A(S) denotes Q {A,: iES} and A(S) = A(T \ S). We use the convention that A(0) = A(T) = Rn.
Unless stated otherwise a family is a finite family and a cone is a convex cone with apex 0.
Of special interest are nonempty families of cones in 7" which are nondegenerate in the following sense:
7acA member of the family is of dimension n, the intersection of any two members of the family is of dimension n -1 at least, . .., the intersection of any n members of the family is of dimension 1 at least and the intersection of all members of the family is the origin. A geometric proof of Theorem 2 is given in §2.
It is possible to prove Theorems 1 and 3 using the same methods described in §2. Let AT be a family of cones in R". Subsets B of T for which A(B) is a subspace will be called faces of AT. B will be called a k-face of AT if B is a face of AT and dim A (B) = \B \ -k.
It is natural to ask the following question: Given a family AT of convex cones in R" and given dimA(S) for each S c T, can we determine the subsets B of T which are faces of AT1
In general, as easy examples can show, the answer is negative. In the last section we attempt to 'justify' nondegenerate families of convex cones by discussing some results which may be obtained by using N.D.F.S.
2. Proof of Theorem 2. The essence of the proof is the use of a suitable separating hyperplane and induction on n.
The following lemma will be used:
Lemma I. If A and B are polyhedral cones in R", A is pointed and A n 7 = 0, then there is a hyperplane H which separates A and B and strictly supports A (i.e., A and B are on different sides of 77 and H n A = {0}).
Let AT = {A¡: i G 7} be an N.D.F. in 7". It is enough to prove that U {A¡: i G 7} = 7" under the additional assumption that AT is a family of polyhedral cones.
The proof is by induction on n and for fixed « by induction on t = 17| -n (since AT is an N.D.F., t > 1).
If A(j) = A(T\{j}) = 0, the proof is trivial (this includes the case /z = 0).
Otherwise. Suppose 0 ¥= x G A(j). We have to show that -x E A}. There are two cases to consider. 
